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In the title salt hydrate, C2HioN2^*-Ci2HioN206^"-4H20, each 
of the ions is located about a centre of inversion and the 
asymmetric unit is completed by two water molecules in 
general positons. In the crystal, the cations, anions and water 
molecules are connected by O— H- ■ O and N— H- ■ O 
hydrogen bonding into a three-dimensional network. 

Related literature 

The starting material, 2,2'-(benzene-l,4-dicarboxamido)- 
diacetatic acid, was prepared by the method of Cleaver & 
Pratt (1955). For related organic structures, see: Armelin et al. 
(2001); Ray et al. (2006). For crystal strucutres of rf-block 
elements with 2,2'-(terephthaloylbis(azanediyl))diacetate and 
similar ligands, see: Duan et al. (2010); Kostakis et al. (2005, 
2011); Wisser et al. (2008); Zhang & You (2005); Zhang et al 
(2006). 



NH ^ ' O 



Experimental 

Crystal data 

C2HioN2"^C,2Hi„N20/-4H20 

Mr = 412.40 

Monoclinic, P2^/c 

a = 7.3710 (11) A 

b = 9.0675 (11) A 

c = 14.704 (2) A 

P = 105.041 (11)° 



4H2O 



V = 949.1 (2) a' 
Z = 2 

Mo Ka radiation 
fi = 0.12 mm^' 
r = 223 K 

0.28 X 0.25 X 0.22 mm 



Data collection 

Stoe IPDS 2 diffractometer 
9883 measured reflections 
1859 independent reflections 

Refinement 

R[F^ > 2a{F^)] = 0.038 

wR(F^) = 0.096 

S = 1.09 

1859 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



1633 reflections with / > 2a(l) 
Ri„, = 0.099 



183 parameters 

All H-atom parameters refined 
Ap„ax = 0.27 e A"' 
Ap„i„ = -0.27 e A"' 



D-H-A 




D-H 


H---A 


D---A 


D-H- - A 


04-H4B- 


■03 


0.89 (3) 


1.80 (3) 


2.6792 (16) 


169 (2) 


N2-H2B- 


■ 03 


0.96 (2) 


1.85 (2) 


2.7896 (17) 


164.3 (18) 


04-H4A- 


■01' 


0.87 (3) 


2.03 (3) 


2.8741 (16) 


162 (2) 


05-H5yl- 


■ 02" 


0.92 (3) 


1.87 (3) 


2.7669 (17) 


168 (2) 


05-H5B- 


■ ■01"' 


0.86 (3) 


2.01 (3) 


2.8641 (17) 


169 (3) 


Nl-Hl- ■ 


04'" 


0.87 (2) 


2.02 (2) 


2.8509 (17) 


159.8 (18) 


N2-H2A- 


■OS' 


0.93 (2) 


1.91 (2) 


2.8278 (18) 


172.6 (18) 


N2-H2C- 


■02" 


0.93 (2) 


1.89 (2) 


2.8086 (17) 


169 (2) 


Symmetry 


codes: 


(1) -A' + 2,y- 


hi,-z + i: (ii) 


-x + l.v-l. 


-z + h (ill) 


X, -y + ^,z 


+ i;(iv)x 


— l,y, z; (v) —X - 


\-2,-y + \.-z- 


h l:(vi) --x + 2,>' 


2' z-r^- 



Data collection: X-AREA (Stoe, 2008); cell refinement: X-AREA\ 
data reduction: X-AREA\ program(s) used to solve structure: 
SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for 
Windows (Farrugia 2012); software used to prepare material for 
publication: SHELXL97, PLATON (Spek, 2009) and publCIF 
(Westrip, 2010). 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: NC2319). 
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Etharie-1^2-diammium 2,2'-[terephthaloylbis(azanediyl)]diacetate tetrahydrate 
Niels-Patrick Pook^ Mimoza Gjikaj and Arnold Adam 

1 . Comment 

Recently, the interest in constructing metal-organic coordination polymers continuously rises due to their facinating 
structures and properties with potential application as functional materials. For the synthesis of such compounds 
frequently relatively rigid ligands with several coordination centers are used. In this context the title compound was 
prepared, which should be used as a precursor in the synthesis of new coordination polymers. 

The crystal structure of the title compound consists of 2,2'-(terephthaloylbis(azanediyl))diacetate anions that are located 
on centers of inversion as well as of ethylenediaminium cations and water molecules in general positions (Fig. 1). The 
ethylenediamine cations are connected to the anions by N — H---0 hydrogen bonding between the carboxylate O atom and 
the ammonium H atoms. The anions and cations are additionally linked to water molecules via N — H-- 0 and O — H---0 
hydrogen bonding into a three-dimensional network (Fig. 2 and Table 1). Furthermore, the compound shows 
luminescence under excitation with ultraviolet light. 

2. Experimental 

The starting material, 2,2'-(benzene-l,4-dicarboxamido)diacetatic acid, was prepared by the method of Cleaver & Pratt 
(Cleaver & Pratt, 1955). Single crystals were obtained by slow evaporation from an aqueous solution (40 ml) of 2,2'- 
terephthaloylbis-(glycine) dihydrate (630 mg) and ethylenediamine (3 ml) at room temperature. Colorless block shaped 
crystals appeared after a few days. 

2.1 . Refinement 

All hydrogen atoms were located the difference Fourier map and were refined isotropically with no restraints. 
Computing details 

Data collection: X-AREA (Stoe, 2008); cell refinement: X-AREA (Stoe, 2008); data reduction: X-AREA (Stoe, 2008); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia 2012); software used to prepare material for 
pubHcation: SHELXL97 (Sheldrick, 2008), PLATON (Spek, 2009) and publCIF (Westtip, 2010). 
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Figure 1 

View of the asymmetric unit of the title compound with labeling and displacement ellipsoids drawn at the 50% 
probability level. The dashed lines indicate N — H - 0 and O — H - 0 hydrogen bonds (see Table 1 for details). Symmetry 
codes: (i) -x - \, -y - \,-\ - z; (ii) -x + \,-y - 1, -z. 

b 




Figure 2 

Crystal structure of the title compound viewed along the a axis. Displacement ellipsoids are drawn at the 50% probability 
level and hydrogen bonding is shown as dashed lines. Hydrogen atoms not involved in hydrogen bonding have been 
omitted for clarity. 

Ethane-1,2-diaminium 2,2'-[terephthaloylbis(azanediyl)]diacetate tetrahydrate 

Crystal data 

CzHioNz^+'CiiHioNzOfi" ^HzO Hall symbol: -P 2ybc 

M, = 412.40 a = 7.3710 (11) A 

Monoclinic, Pljc b = 9.0675 (11) A 
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c= 14.704 (2) A 
y6= 105.041 (11)° 
F= 949.1 (2) A3 

Z=2 

F(000) = 440 
1.443 

Mo Ka radiation, A = 0.71073 A 

Data collection 

Stoe IPDS 2 

difiractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co-scans 

9883 measured reflections 
1859 independent reflections 

Refinement 

Refinement on 
Least-squares matrix: full 

> 2ff(/^)] = 0.038 
wR{F^) = 0.096 
5= 1.09 
1859 reflections 
183 parameters 
0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Cell parameters fi^om 1859 reflections 
9= 1.0-26.0° 
= 0.12mm-i 
r=223 K 
Block, colorless 
0.28 X 0.25 X 0.22 mm 



1633 reflections with/> 2(7(/) 
i?i„. = 0.099 

^max ^ 26.0°, ^min = 2.7° 



h = -9^9 
A: = -ll^ll 
/ = -18^18 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred Irom 

neighbouring sites 
All H-atom parameters refined 
w = l/[o^(Fo2) + (0.0383P)2 + 0.2529P] 

where P=(F„2 + 2Fe2)/3 
(A/(7V,,< 0.001 
Ap^ = 0.27 e A-3 
Ap™„ = -0.27e A-3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the fiill 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of against ALL reflections. The weighted 7?-factor wR and goodness of fit S are based on F^, 
conventional i?-factors R are based on F, with F set to zero for negative F^. The threshold expression of > aiF^) is used 
only for calculatmg i?-factors(gt) etc. and is not relevant to the choice of reflections for refmement. ^-factors based on F^ 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 




01 


0.49836(13) 


0.43561 (11) 


0.11941 (7) 


0.0248 (2) 


02 


0.67537(15) 


0.79044(11) 


0.17064(7) 


0.0293 (3) 


03 


0.87997 (14) 


0.70796 (12) 


0.30002 (8) 


0.0307 (3) 


04 


1.16417(16) 


0.83739 (12) 


0.24811 (9) 


0.0304 (3) 


H4A 


1.250 (3) 


0.875 (3) 


0.2948 (17) 


0.052 (6)* 


H4B 


1.067 (3) 


0.806 (3) 


0.2678 (16) 


0.050 (6)* 


05 


0.57247(18) 


0.30272 (13) 


0.50636 (9) 


0.0387 (3) 


H5A 


0.505 (3) 


0.294 (3) 


0.4449(19) 


0.058 (7)* 


H5B 


0.539 (4) 


0.227 (3) 


0.534 (2) 


0.073 (8)* 


Nl 


0.39210 (16) 


0.60948 (13) 


0.20250 (8) 


0.0216 (3) 


HI 


0.302 (3) 


0.670 (2) 


0.2048 (14) 


0.037 (5)* 



Acta Cryst. (2013). E69, ol731 



sup-3 



supplementary materials 



JNz 




l.lJzll (io) 


U.MJ4D1 (i4j 


A Af\f^c\n few 
U.4UoU/ (V) 


A AO /"3^ 

O.Ozjo (3) 




HzA 




1 TI /I /I \ 

l.z34 (3 J 


U.DOl (z) 


A Ain A f ^ A\ 
0.43 /4 (14) 


A AT C /C\* 

0.03j (D)^ 




H2r$ 






U.DoU (z) 


U.JolD (Ij) 


A A/1 1 

0.041 (D)^ 








l.io3 (3J 


U.4o4 (j) 


U.3 /41 (io) 


A ACI /'/:\* 
0.0j3 (0)* 




1 




A 1 An /'A o\ 

U.l /o4U (lo) 


A CAOiCA /I A\ 

v.jVQoy (14) 


A A/T ylO A /'A\ 

(J.Ud4zU \ y} 


A A1 AT 

o.oiyz (3) 








A A 1 ^ AT / 1 A\ 


A C /I A1 / 1 C\ 


A AA 1 TO / 1 A\ 

u.oyi /o (10) 


A AO 1 0 /I \ 

O.Ozlo (3) 




H2 




A AT3 /''>\ 

U.Uz3 (z) 


A /I A\ 

yj.j foo (ly) 


0.0 /3 (13) 


A AOO 

0.0z5 (4)^ 




C3 




A liCAlO /I A\ 

(j.ioUio (ly) 


U.4oi J / (Id) 


A AOTC /I z' 1 A\ 

— O.Oz /j4 (lU) 


A AOOA /"I\ 

O.OzzO (3) 




ri3 




U.zoo (z) 




— U.U4o1 (Iz) 


O.Ozl (4)^ 




C4 




O.iooiz 


O.Mjjz (14) 


All AAA /A\ 

u.i3oyu (y) 


A A 1 A /I /"3\ 

0.0iy4 (3) 




CD 




A CiCAT? /"I OA 
U.DOyz / (l6) 


A /0'>'3A /I C\ 

u.ozzjy (o) 


A 1 /"I A\ 

0.z/3zl (10) 


A AO 1 C 

O.Ozl D (3) 




rij 1 




W.DZ J ^^Z J 


u. jz / v^z^ 




A 09^ M\* 

U. WZ J ^^-H- ^ 




H52 




0.S44 (3) 


0.673 (2) 


0.3279 (14) 


0.033 (5)* 




C6 




0.719S3 (19) 


0.71403 (14) 


0.24383 (10) 


0.020s (3) 




C7 




1.0404 (2) 


0.43916(16) 


0.47572(11) 


0.0275 (3) 




H7A 




1.13S (3) 


0.384 (2) 


0.5210(14) 


0.036 (S)* 




H7B 




0.937 (3) 


0.375 (2) 


0.4412 (13) 


0.033 (5)* 




Atom 


ic displacement parameters f/P) 














jjii jjii 








jja 


Ul 




0.0196 (S) 0.0265 (5) 


U.Uz /j (3) 


A AA/I n /' A\ 

0.U040 (4) 


A AA AO / A\ 

0.004o (4) 


A AA01 f A\ 

— 0.00z3 (4) 


KJZ 




0.0294 (6) 0.0305 (5) 


U.Uzjo (0) 


A AA^ 1 //I \ 

— O.OOM (4) 


A f\f\1 A fA\ 

0.0034 (4) 


0.00j3 (4) 






0.0208 (S) 0.0308 (6) 


A A1 ^1 

U.Uioi (0) 


A AA/I 0 i' A\ 

—0.0046 (4) 


A AAA 1 / A\ 

—0.0001 (4) 


A AAC1 i A\ 

0.00D3 (4) 


U4 




0.0237 (6) 0.0322 (6) 


U.034y (0) 


A AA'IO /'A\ 

— 0.003 0 (4) 


A AATA 
0.00/0 (D) 


A AAC2 tZ\ 

— 0,00d3 (D) 


r\z 
UD 




0.0466 (7) 0.0325 (6) 


A A1AT i'n\ 
O.OJO / ( /) 


A A 1 1 1 fC\ 

—0.0133 (j) 


A AA1 A /"CA 

—0.0010 (j) 


A AAAA /C\ 

o.oooy (3) 


JN 1 




0.01S7 (S) 0.0219 (6) 


U.Uzoo (0) 


A AAA/l fA\ 

0.0004 (4) 


A AA/1 1 

0.0041 (j) 


A AAO/i f A\ 

— O.OOzo (4) 


Nz 




0.02SS (6) 0.0263 (6) 


U.Ozj / (0) 


A AAAO 

O.OOOo (p) 


A AA/1A 
0.0040 (D) 


A AA1 0 

— 0.001 0 (j) 


1 




0.0180 (6) 0.0154 (6) 


A ATI T fn\ 

U.UzJ / (/) 


A AA1 "7 

—0.001 / (d) 


A AA/1 n 

0.004/ (D) 


A AAO A /CX 

0.00z4 (j) 






0.0204 (7) 0.0224 (7) 


U.UZ jU \ I ) 




U.UUOJ \ J ) 


_A AA] f. 


C3 




0.0170(6) 0.0226(7) 


0.0281 (7) 


-0.0007 (S) 


0.0087 (S) 


-0.0016(5) 


C4 




0.0189(6) 0.0177(6) 


0.0227 (7) 


-0.0011 (5) 


0.0070 (S) 


0.0033 (S) 


C5 




0.0201 (7) 0.0229 (7) 


0.0204 (7) 


-0.0011 (5) 


0.0033 (S) 


-0.0010 (6) 


C6 




0.0202(7) 0.0181 (6) 


0.0228 (7) 


-0.0006 (S) 


O.OOSO (S) 


-0.0038 (5) 


C7 




0.03S8 (8) 0.0206 (7) 


0.0260 (8) 


0.002s (6) 


0.0076 (6) 


-0.0010 (6) 


Geometric parameters (A, °) 


01- 


-C4 


1.2476(16) 


CI— C3 


1.391 (2) 


02- 


-C6 


1.2500 (18) 


CI— C2 


1.3961 (19) 


03— 


-C6 


1.2558 (17) 


CI— C4 


1.4990 (18) 


04— 


-H4A 0.87 (3) 


C2— C3' 


1.390 (2) 


04— 


-H4B 


0.89 (3) 


C2— H2 


0.987(19) 


OS- 


-HSA 


0.92 (3) 


C3— C2' 


1.390 (2) 


OS— 


-H5B 


0.86 (3) 


C3— H3 


0.931 (17) 


Nl- 


-C4 


1.3301 (18) 


CS— C6 


1.5337 (18) 


Nl— 


-CS 


1.4476(17) 


C5— H51 


0.977 (18) 


Nl— 


-HI 


0.87 (2) 


CS— HS2 


0.9! 




N2- 


-C7 


1.489 (2) 


C6— 03 


1.2558 (17) 


N2- 


-H2A 0.93 (2) 


C7— C7" 


1.517(3) 
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Nz — tilB 


0.96 (2) 


C7 — H7A 




A AT /'^\ 

0.97 (2) 


Nz — HzC 


0.93 (2) 


C7 — ^H7B 




A AO /T\ 

0.98 (z) 


H4A — (J4 — H4B 


110 (2) 


/~^A XT1 

(Jl — C4 — ^Nl 




lzz.09 (12) 


H5A — (j5 — H5d 


104 (Z) 


01 — C4 — CI 




Izl.Ol (Iz) 


C4 — JNl — C5 


121.96 (12) 


XT 1 /I 1 

Nl — C4 — CI 




1 1 z:; A A / 1 1 \ 

116.90 (11) 


/"'yl XT1 TT1 

L4 — Nl — ^Hl 


119.3 (13) 


XT1 f~^C r^£. 

Nl — C5 — C6 




115.11 (12) 


C XT 1 T T 1 

C5 — N 1 — Hi 


110 /c; /iTX 

llo.o (13) 


XT 1 C TTC 1 

Nl — C5 — H51 




1 1 '1 C /"I A\ 

112.5 (10) 


/^T XTO "tJO A 

C / — JNz — Hz A 


1 AO A / A ^\ 

iuy.4 (iz) 


r^ii. r^z "tjc 1 
Co C J rio 1 




1 AT 1 /I A\ 

10/. 3 (10) 


C7 — Nz — HzB 


1 AO 1 /I 0\ 

lOo.l (12) 


XT1 TTC^ 

N 1 — C5 — H52 




1 AT C / 1 1 \ 

107.5 (11) 


TT^ A xy^ Ty^TJ 

H2A — Nz — HzB 


113.2 (17) 


C6 — C5 — ^H52 




106.3 (11) 


C7 — Nz — HzC 


ll'l A 1 A\ 

iiz.y (14) 


H5 1 — C5 — H5z 




1 f\n 0/1 c\ 

107.8 (15) 


trO A XTT T T'^ 

Hz A — Nz — HzC 


1 A/l A /I C>\ 

1U4.4 (Is) 


r^iZ 

Uz — Co — U3 




125.53 (13) 


T TIT* XT'** T T'^ 

HzB — Nz — ^HzC 


1 AO A /I 0\ 

108.9 (18) 


02 — Co — 03 




125.53 (13) 


C3 — CI — C2 


IIA C A /"ITX 

119.54 (13) 


/~^c 

02 — C6 — C5 




11A01 
119.81 (12) 


C3 — CI — C4 


110 4 C 

118.45 (12) 


03 — C6 — C5 




11/1 /^'i /i'^\ 
1 14.62 (12) 


Cz — Ci — C4 


122.01 (13) 


03 — C6 — Cj 




11-1 /I o\ 

114.62 (12) 


C3i— 02— CI 


120.03 (14) 


N2— C7— C7« 




109.72 (15) 


C3'— C2— H2 


119.1 (10) 


N2— C7— H7A 




107.8(12) 


CI — Cz — n2 


1 A A / 1 A\ 

120.9 (10) 


C7 — C7 — ^H7A 




11A "7 

110.7 (12) 


Cz — C3 — CI 


120.43 (13) 


Nz — C / — H /B 




1 m n /■ 1 1 \ 
10/. 9 (11) 


/~''*>i Ty^ 

C2^ — C3 — ^H3 


120.1 (10) 


C7 — C7 — ti/u 




1 AA A /I 1 \ 

109.0 (11) 


CI — C3 — ^H3 


1 1 A C /I A\ 

119.5 (10) 


TTT A /"^T TTTTJ 

H7A — C7 — H7B 




111 ^ /I ^\ 

111.6 (16) 


Ci — C i — Cz — C 3 


-0.5 (2) 


^1 XT1 

C3 — CI — C4 — Nl 




134.93 (12) 


C4 — CI — C2 — C3' 


-179.6 / (12) 


1 /I XT1 

C2 — C 1 — C4 — N 1 




-25.66 (18) 


c? c^ o, n' 




CA Ml Cfi 




70 90 (^ f,\ 

1 y.zw 0^ 


C4— CI— C3— C2' 


179.89 (12) 


03— 03— C6— 02 




0.00 (17) 


C5— Nl— C4— 01 


-1.6(2) 


03— 03— C6— C5 




0.00 (13) 


C5— Nl— C4— CI 


177.93 (11) 


Nl— C5— C6— 02 




11.70(18) 


C3— CI— C4— Ol 


-25.48 (18) 


Nl— C5— C6— 03 




-170.64 (12) 


r^o r^/i 01 
L^z — L- 1 — L-4 — U i 


IDJ.yz (13) 


XT1 r^K r^A r\i 
IN 1 — — L-o — Uj 




1 /U.04 (12) 


Symmetry codes: (i) —x, (ii) ~x+2, 


— _)H-1^ — Z+1. 








Hydrogen-bond geometry (A, °) 










D — H--^ 


Z) — H 




D-A 


D — W-A 


r\A TJ A D /~\'3 


A OA /1\ 

0.89 (3) 


1 OA /1\ 

1.80 (3) 


2.0 /9z (lo) 


1 jCA /OA 

169 (2) 


XTO TUO D 

Nz — Hz_D"-(Ji 


A A/^ 

0.9o (z) 


1 oc /o\ 
1.8d (z) 


z. /89o (1 /) 


1 CA 1 /I 0\ 

lo4.3 (18) 




\j.o 1 yj) 




0 8741 /'I M 

Z.O iH L 


i OZ \jL ) 


05— H5yi-02" 


0.92 (3) 


1.87 (3) 


2.7669 (17) 


168 (2) 


05— H5S-0r 


0.86 (3) 


2.01 (3) 


2.8641 (17) 


169 (3) 


Nl— Hl-04" 


0.87 (2) 


2.02 (2) 


2.8509(17) 


159.8(18) 


N2— HZ4-05" 


0.93 (2) 


1.91 (2) 


2.8278 (18) 


172.6(18) 


N2— H2C-02™ 


0.93 (2) 


1.89(2) 


2.8086 (17) 


169 (2) 



Symmetry codes: (ii) -;c+2, ->H-1, -z+1; (iii) -xf2, jH-1/2, -z+1/2; (iv) -;c+l,>^l/2, -z+1/2; {y)x, -y+V2, z+1/2; (vi) x-l,y, z; (vii) -rf2,>^l/2, -z+1/2. 
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